Abstract. The quark-generalized parton distributions of the pion are calculated from light-cone wavefunctions in transverse lattice gauge theory at large N c . The pion effective size is found to decrease with increasing momentum transfer. An analytic ansatz, consistent with finite bound-state light-cone energy conditions, is given for the light-cone momentum dependence of the wavefunctions. This leads to simple, universal predictions for the behaviour of the distributions near the endpoints, complementing numerical DLCQ data.
Introduction
The generalized parton distribution of the pion has been studied in a number of different models [1] . Following earlier work [2] , van de Sande and the author [3] recently computed numerically the light-cone wavefunctions of the pion in transverse lattice gauge theory at large N c [4, 5] (see also ref. [6] ). In this talk, these wavefunctions will be applied to deduce the generalized quark parton distributions in both transverse momentum and position space [7] . We also present an analytic ansatz for the light-cone momentum dependence of the wavefunctions that leads to simple, universal predictions for endpoint behaviour of the distributions, complementing the numerical data.
In transverse lattice gauge theory in 3 þ 1 dimensions, two coordinates x , 2 f0; 3g, are continuous while two directions x ¼ fx 1 ; x 2 g are discrete. There are longitudinal continuum gauge potentials A 0 ; A 3 , transverse flux link fields M 1 ; M 2 , and fermions C. For transverse lattice spacings a of order the hadron size, the strategy is to perform a colour-dielectric expansion [8] of the most general lightcone Hamiltonian, renormalizable with respect to the continuum coordinates, in powers of C; M 1 ; M 2 after eliminating A 0 ; A 3 by light-cone gauge fixing. Provided the fields C; M 1 ; M 2 are chosen sufficiently heavy, one can truncate this expansion to study the low-lying hadron bound states dominated by just a few particles of these fields. The remaining free couplings in the effective Hamiltonian are fixed by optimizing symmetries broken by the regulator and, if necessary, phenomenology.
We take the pion wavefunctions from ref.
[3], which contain details of the construction of the light-cone Hamiltonian and Fock space, the renormalization and the determination of various residual couplings appearing in the light-cone Hamiltonian. The couplings were constrained by optimizing covariance of lowlying meson and glueball wavefunctions, rotational invariance of the heavy source potential, and fitting two phenomenological parameters in the meson sector, conveniently taken to be f and the meson mass. In addition, two fundamental scales are taken as given, the meson mass and the string tension ffiffiffi p . A typical large-N c meson eigenstate state consists of linear combinations of gauge-invariant basis states formed from quarks separated by a chain of transverse links CMM Á Á Á MC. If we label the transverse orientation of link fields by indices j 2 fAE1; AE2g, the partonic decomposition for a meson of momentum P ¼ ðP À ; P þ ; PÞ, when the transverse momentum P ¼ 0, can be written
where h; h 0 denote quark and anti-quark helicities, respectively, z i is the transverse position and x i the fraction of P þ carried by the i-th parton. We have
and Â P j Ã n indicates that the sum over orientations of links must form an unbroken chain on the transverse lattice between quark and anti-quark. We define a set of hadron states boosted to the general transverse momentum P by applying the Poincar e e generators M þ ¼ ðM þ1 ; M þ2 Þ. This gives for each parton Fock state
The light-cone wavefunctions n ðx i ; h; h 0 ; j Þ computed in ref.
[3] were subject to a number of cutoffs. Firstly, the transverse lattice spacing is held fixed at a % 300 MeV
À1
, representing the renormalization scale. Thus, it would be inappropriate to use momentum transfers Q much larger than this. A cutoff n 5 was used. This translates into a maximum transverse size for the meson of 3 links, or about 2 fm. The effect is to reduce slightly the charge radius of the pion from its experimental value, as was shown in the form factor FðQ 2 Þ calculated in ref. [7] . Finally, calculations were performed in DLCQ, which discretizes the momentum
